^ihoPEAN PATENT OFFid© 



Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 



57108237 
06-07-82 



APPLICATION DATE 
APPLICATION NUMBER 



25-12-80 
55184302 



APPLICANT : 



SEIKO INSTR & ELECTRONICS LTD; 



INVENTOR 



SATO TADASHI; 



INT.CL. 



C22C 19/05 H01B 1/02 



TITLE 



AMORPHOUS SPRING MATERIAL hUH WA I CH 



ISTRACT : PURPOSE: To obtain an amorphous spring material for a watch reducing the formation of 
rust and the occurrence of breakage, etc. and producing an enhanced yield by adding >1 
kind of metalloid such as Si. P or C to transition metallic Ni and Cr. 



CONSTITUTION: This amorphous spring material is obtd. by adding >1 kind of metalloid 
such as P, Si, B or C to transition metallic Ni and Or or further adding one or more among 
Ti, V, Mo, Zr, Nb, Ta and W. This material is applied to the contact spring of a cell, etc. for 
a wrist watch. The use of the amorphous alloy having said composition reduces the 
formation of rust and the occurrence of breakage, etc. and enables a free design even 
under severe restrictions. 
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Japanese Unexamined Patent Application Publication No. 57-108237 



SPECIFICATION 



Title of the Invention: AMORPHOUS SPRING MATERIAL FOR TIMEPIECE 



2 . Claims 

(1) An amorphous spring material for a timepiece using, as a 
spring, an amorphous alloy material comprising at least one selected 
from the group consisting of Ni and Cr as transition metals, and Si, P 
and C as semimetals. . 

(2) An amorphous spring material for a timepiece according <^ <-»-i 

O ^ O 

claim 1 comprising one or more selected from the group consisting 6? Ti^r 



V, Mo, Zr, Nb, Ta and W. 



O 

3* Detailed Description of the Invention 

The present invention relates to a spring material for a timepiece 
comprising an amorphous alloy. 

Conventionally, regarding a timepiece, beryllium copper which is 
relatively good in corrosion resistance, abrasion resistance, and 
springiness is used not only for a lead plate for an electric cell but 
also for a contact spring, a gear rotation regulating spring, etc. 
However, with a timepiece, extremely severe structural conditions are 
required for these springs in terms of dimension for the purpose of 
miniaturization, and severer corrosion resistance and higher toughness 



? 
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are required for a lead plate for an electric cell . Nevertheless, 
formation of rust and occurrence of breakage are frequent, posing a 
large problem. 

The present invention uses an amorphous alloy as a spring material 
for a timepiece for which beryllium copper or the like has been 
conventionally used, in order to eliminate the above-described defects, 
thus reducing formation of rust and occurrence of breakage, making it 
possible to increase the yield, and making it possible to allow a wider 
latitude in designing even under conditions in which severe designing 
restrictions are imposed on any part of a wrist timepiece or the like. 

The present invention will be explained below based on the examples. 

Fig. 1 is an illustrative cross-sectional view showing a contact 
spring mechanism of an electric cell in a wrist timepiece. Symbol 1 
designates an electric cell, symbol 2 designates a plus lead plate, and 
symbol 3 designates a minus lead plate. Fig. 2 is a plan view of the 
plus lead plate and Fig. 3 is a plan view of the minus lead plate. 
Beryllium copper is usually used for one of the two lead plates. 
TABLE 



Material 


Defective rate 


Beryllium copper 


9.4% 


Ni62Cri8P20 


1.8% 


Ni56Cri8P20MO6 


1.1% 



The table indicates defective rates for cases in which beryllium 
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copper and amorphous alloys are used for minus lead plates . 

The defective rate in the case of beryllium copper goes up to as 
high as 9.4%. When the amorphous alloys are used, however, the rate 
goes down greatly to 1.8% in the case of Ni62Cri8P20/ and it goes further 
down to 1.1% in the case of Ni56Cri8P2oMo6 • While the above cases are 
undsr a fairly severe condition, effect obtained by using an amorphous 
alloy for a spring material is great, allowing an advantageously wider 
latitude, even under a less severe condition. 

In general, an amorphous alloy is excellent in abrasion resistance, 
toughness, etc. in comparison with a conventional alloy. It is 
extremely good in corrosion resistance when Cr is added. 

Hereupon, with a timepiece, effect of magnetism is the most 
disliked. In this respect, a Ni-based amorphous alloy is nonmagnetic 
and, therefore, effective . While P is used as a non-metallic element in 
the working example, single addition or combined addition of B, Si, C, 
etc . is effective besides it . Furthermore, single addition or combined 
addition of Ti, V, Zr, Nb, Ta and W is also effective, besides Mo. 

It is noted that all the amorphous alloys were prepared by a 
paired-roll method, and the beryllium copper was from a commercial 
source . 

As stated above, according to the present invention, use of a 
nonmagnetic amorphous alloy in which P, Si, B, C or the like as a 
semimetal element is added to Ni and/or Cr , or further addition of Mo, 
Ti, V, Zr, Nb, Ta, W or the like to them, provides an amorphous alloy 
for a spring member for a timepiece having excellent corrosion 
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resistance, and excellent mechanical properties such as toughness and 
springiness so that defects caused by formation of rust and occurrence 
of breakage can be reduced, allowing a wider latitude in designing, 
which is extremely advantageous in practical use. 

4 . BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 illustrates a cross-sectional view showing a contact spring 

mechanism for an electric cell in a timepiece; 

Fig. 2 is a plan view showing a plus lead plate; and 
Fig. 3 is a plan view showing a minus lead plate. 

1 electric cell 

2 plus lead plate 

3 •" minus lead plate 



FIG. 1 
FIG. 2 
FIG. 3 
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